Histone deacetylase inhibitors suppress immune activation in primary mouse microglia.
Neuroinflammation is required for tissue clearance and repair after infections or insults. To prevent excessive damage, it is crucial to limit the extent of neuroinflammation and thereby the activation of its principal effector cell, microglia. The two main major innate immune cell types in the CNS are astrocytes and microglia. Histone deacetylases (HDACs) have been implicated in regulating the innate inflammatory response, and here we addressed their role in pure astrocyte and microglia cultures. Endogenous HDAC expression levels were determined in microglia and astrocytes and after treatment with lipopolysaccharide (LPS) or LPS and interferon γ (IFNγ). The relative expression level of HDACs was reduced in LPS- or LPS/IFNγ (with the exception of HDAC1 and -7)-stimulated astrocytes and increased in microglia after LPS treatment both in primary cultures and in microglia acutely isolated from LPS-treated mice, so we focused on the inflammatory response in microglia. Primary microglia cultures were treated with LPS in the presence or absence of HDAC inhibitors (HDACi). Expression and release of inflammatory cytokines was determined by quantitative RT-PCR, flow cytometry, and ELISA. HDACi strongly suppressed LPS-induced cytokine expression and release by microglia. Furthermore, expression of M1- and M2-associated activation markers was suppressed, and the migratory behavior of microglia was attenuated. Our findings strongly suggest that HDACi suppress innate immune activation in microglia.